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(57)Abstract 

PURPOSE To retard deterioration of a catalyst by thermal and mechanical stress. 

CONSTITUTION: A perovskite type multiple oxide, a heat resistant oxide and a zirconia sol, ceria sol, yttoria sol or these mixed sol or 
a solid solution sol containing two or more of It, Ce, Y are added into a pure water and are stirred and mixed in a ball mill for 1 2 hours 
and the obtained slurry is applied to a cordierite heat resistant honeycomb carrier and is dried and calcined at 600° C in an 
atmosphere for 3 hours to obtain the carrier uniformly coated with the perovskite multiple oxide and the heat resistant oxide. The 
carrier is impregnated with a palladium nitrate aq. solution, is dried and is calcined at 600° C for 3 hours in an atmosphere. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The catalyst for exhaust gas clarification characterized by the catalyst system with which a perovskite mold multiple oxide, 
noble metals, or the heat-resistant oxide that is a co-catalyst further coexisted being supported by heat-resistant support including a 
zirconia sol, a ceria sol, yttria sols, those mixed sols, or the soBd-solution oxide sol containing two or more [ of Zr, Ce, and the Y ] as a 
binder. 

[Claim 2] The support approach of the catalyst for exhaust gas clarification which adds water to perovskite mold multiple oxide powder, 
a metallic-oxide sol, or the mixture that contains co-catalyst powder further, carries out churning mixing, and is characterized for a 
noble-metals salt water solution by impregnation and/or making it adsorb and calcinating at the support by which coating was carried 
out after forming a slurry; coating heat-resistant support with the slurry and calcinating it 

[Claim 3] The content of a metallic-oxide sol is a PUROBUSU kite mold multiple oxide or the support approach according to claim 3 
which is 0.5 - 50 weight section to the total amount 1 00 weight section of a heat-resistant oxide further. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the thing which made heat-resistant support support the three way component 
catalyst for exhaust gas clarification excellent in the clarification capacity of a carbon monoxide (CO), a hydrocarbon (THC), and 
nitrogen oxide (NOx), and the approach of supporting the catalyst to heat-resistant support 
[0002] 

[Description of the Prior Art] As a three way component catalyst for exhaust gas clarification, the precious metal catalyst which 
supported noble metals, such as Pt, Rh, and Pd, is put in practical use by the alumina simple substance, and it is widely used for it 
Moreover, utilization is expected as a cheap three way component catalyst for exhaust gas clarification with which the multiple oxide 
which has the perovskite type structure which consists of a rare earth metal an alkaline earth metal, and transition metals purifies CO, 
THC, and NOx (refer to JP,59-87046,A and JP t 60-8213&\A). Although CO and the clarification capacity of HC are excellent, this 
perovskite mold multiple oxide is a little inferior in the clarification capacity of NOx, and they are not enough to present practical use 
as a three way component catalyst for motor exhaust Then, noble metals are made to live together in order to heighten the NOx 
clarification capacity of a perovskite mold multiple oxide catalyst (refer to JP.1 -168343 A and JP,2-90947,A). In order to raise catalytic 
activity further and to also raise thermal resistance, also making heat-resistant oxides, such as Ce02, O (CeZrY)2, and SrZr03, five 
together as a co-catalyst with a perovskite mold multiple oxide catalyst is performed. 

[0003] These catalysts are supported and used for heat-resistant support such as cordierite honeycomb support After the support 
approach applies to support the slurry after adding water to perovskite mold multiple oxide powder or the fine particles which added 
co-catalysts, such as heat-resistant oxide powder, to it further, grinding, or agitating and mixing with a ball mill etc. and forming a slurry 
and calcinates it it is an approach of calcinating a noble-metals water solution to the coating support impregnation or after making it 
adsorbing 
[0004] 

[Problem(s) to be Solved by the Invention] The catalyst for automobile exhaust air gas cleanups is used over a long period of time 
under the environment where receive the gas of the quick rate of flow, and it is put to an elevated temperature, repeat and receive 
heating and cooling, and mechanical stress, such as an oscillation and an impact is received further. Consequently, the problem on 
which a catalyst active principle exfoliates and drops out of support arises. With the conventional noble-metals system catalyst (Pt- 
Pd-Rh), alumina sol is used as a binder between the alumina particles and honeycomb support which support a catalyst However, if 
alumina sol is used for the perovskite oxide catalyst containing a rare earth metal, alumina sol will tend to react with the rare earth 
metal of A site in perovskite (AB03), and the problem which LnAI03 compound (rare earth metal excluding [ Ln ] Ce) is generated 
[ problem ], and reduces catalytic activity while in use will produce it This invention aims at offering the catalyst for exhaust gas 
clarification of the support condition from which the catalyst active principle protected that activity fell by the reaction, exfoliation, 
etc., and the method of making support support a catalyst component 
[0005] • 

[Means for Solving the Problem] The catalyst system with which a perovskite mold multiple oxide, noble metals, or the heat-resistant 
oxide that is a co-catalyst further coexisted is supported with this invention by heat-resistant support including a zirconia sol, a ceria 
sol, yttria sols, those mixed sols, or the solid-solution oxide sol containing two or more [ of Zr, Ce, and the Y ] as a binder. The 
example of the sol of a binder is as follows. As a zirconia sol, for example, the product "NZS-20A* of Nissan Chemical Industries, Ltd., 
"NZS-30A", "NZS-30B"\ As a zirconia yttria sol, for example, the product of Nissan Chemical Industries, Ltd. "NZS-20 A3Y", As an 
example of a ceria sol, the product "a yttrium oxide sof of Taki Chemical Co„ Ltd. can be used as the product "need RARU W-1 5-01 * 
of Taki Chemical Co., Ltd., and an example of a yttria soL the content of the solid content of these metallic-oxide sols — a 
PUROBUSU kite mold multiple oxide — or — further — the 100 weight sections of a total amount with a heat-resistant oxide — 
receiving — 0.5 - 50 weight section — it considers as 1 - 1 0 weight section more preferably. It is because catalytic activity will fall 
with masking if the effectiveness as a binder is not seen but it increases more than 50 weight sections, when the content of a metallic- 
oxide sol is under the 0.5 weight section. 

[0006] A perovskite mold multiple oxide is an oxide shown by general formula Ln1-xAxM03 (the rare earth metal except Ce and A are 
the transition metals which consist of Mn, Fe. Co. nickel, Cu, Pd, and Ru, and Ln is [ Ce or alkaline earth metal, and M ] all one sort or 
two sorts or more, and OX x<1). Noble metals are one sort or two sorts or more of metals chosen from the group which consists of Pd, 
Pt, Ru, Rh, and lr, and especially Pd raises damp clarification activity and NOx clarification activity, and is desirable. 
[0007] A co-catalyst is for raising hot clarification activity, and is Ce and Zr, the heat-resistant oxide with which at least the part 
serves as a multiple oxide and/, or the solid solution including rare earth metals other than Ce further, or a heat-resistant oxide which 
consists of Ce. As for the multiple oxide expressed with a general formula (CeZrLn) 02 (rare earth metal excluding [ Ln ] Ce), as an 
example of a co-catalyst O (CeZrY)2, O (CeZrLa)2, 0 (CeZrNd)2, etc. besides Ce02 and O (CeZr)2 are desirable. Moreover, since two 



ai;e excelled in the effectiveness that the direction of CeOO(CeZr) 2 raises hot clarification activity and it excels in the effectiveness 
that the direction of 02 raises hot clarification activity further (CeZrLn), it is more desirable. 

[0008] The support approach of this invention adds water to perovskite mold multiple oxide powder, a metallic-oxide sol, or the mixture 
that contains co-catalyst powder further, carries out churning mixing, forms a slurry, after it coats heat-resistant support with the 
slurry and calcinates it, makes a noble-metals water solution sink in and/or stick to the support by which coating was carried out and 
calcinates it Using the noble-metals salt water solution which contains the 0.2 - 5.0 weight section for a noble-metals water solution 
by total noble-metals conversion to the mixture 100 weight section with the mixture 100 weight section of a perovskite mold multiple 
oxide and a metallic-oxide sol or a perovskite mold multiple oxide, a heat-resistant oxide, and a metallic-oxide sol impregnation and/or 
in case it is made to adsorb, the support by which coating was carried out is made to sink in and/or adsorption support and noble 
metals are calcinated at the temperature of 250-800 degrees C after desiccation to it By making pH of the noble-metals water 
solution at this time into larger alkalinity than 10, or considering as acidity smaller than 4, it is found out by this invention person that 
the high thing of catalytic activity is obtained also at low temperature, and it is patent pending separately. 
[0009] the case where a noble-metals water solution is made into alkalinity — tetra — amine palladium dichloride Pd(NH3)4CI2 — 
tetra — whether it prepares and uses so that aqueous ammonia and an acid may be added in basic water solutions, such as amine 
palladium oxalate Pd(NH3)4(OH)2 # and it may be set to pH>10 Nitrates, such as chlorides, such as PdCI2, PtCI2, and RuCI3.3H20. and 
Pd (N03)2, Ru (N03)3, Rh (N03)3, Or rt prepares and uses so that aqueous ammonia may be added to aqueous acids, such as dinhro 
diamine salts, such as Pd(N02)2(NH3) 2 and Pt(N02)2(NH3) 2. and it may be set to pH>10. 

[0010] tf a perovskite mold multiple oxide is immersed in the noble-metals salt water solution adjusted to four or less pH when making 
a noble-metals water solution into acidity, it will be in the condition that two or more salts which contain noble metals in the 
surroundings of it by using as a nucleus the perovskite mold multiple oxide powder and the heat-resistant oxide powder with which a 
part of element under crystal was eluted, and edited and remained adhered. By calcinating it in atmospheric air, after drying, the 
perovskite mold multiple oxide crystal which dissolved noble metals is formed in a nuclear perimeter, and it becomes the dual structure 
of an oxide. The noble metals of the excess which was not able to dissolve into the perovskite mold multiple oxide crystal which 
recrystallized are distributed as a metal condition or a noble-metals oxide. As a water-soluble noble-metals salt in the case of making 
a noble-metals water solution into acidity, dinrtro diamine salts of that a water solution indicates strong acid nature to be, such as 
nitrates, such as chlorides, such as PdCl2, PtCI2, and RuCI3.3H20, and Pd (N03)2, Ru (N03)3, Rh (N03)3, Pd(N02)2(NH3) 2, and Pt 
(N02)2(NH3) 2. etc. are desirable. . 
[0011] 

[Effect of the Invention] When making heat-resistant support support with this invention the thing containing PUROBUSU kite mold 
murtiple oxide powder or the heat-resistant oxide which is a co-cataryst further, By using and calcinating a zirconia sol, a ceria sol, 
yttria sols, those mixed sols, or a solid-solution oxide sol including two or more kinds in Zr, Ce, and Y as a binder The volatile matter 
contained in the sol disperses, and it can be detailed, and can become an oxide with a large specific surface area, the mechanical 
bonding strength of a catalyst system and support can be heightened further, degradation of the catalyst by the thermal and 
mechanical stress under the environment where a catalyst is used can be eased, and it can be equal now to a prolonged activity. 
Moreover, these metallic-oxide sols do not mask a catalyst or do not reduce [ be / it / under / activity / reaction ] catalytic. activity 
with a catalyst 
[0012] 
[Example] 

(Example 1) The perovskite mold multiple oxide and the heat-resistant oxide which are used for support were created as follows. In 
order to create a perovskite mold multiple oxide with a coprecipitation method, 103.9g of lanthanum nitrates, 26.1 g of cerium nitrates, 
34.9g of cobalt nitrates, 0.3L of water solutions which dissolved 72.7g of iron nitrate in pure water, and 0.5L of water solutions which 
dissolved 50g of sodium carbonates as a neutralization coprecipitater were prepared, the neutralization coprecipitater was dropped at 
the previous water solution, and the coprecipitate was obtained. The vacuum drying was carried out after rinsing the coprecipitate 
enough and filtering it This was ground after baking in 3-hour atmospheric air at 600 degrees C, and it calcinated in 3-hour 
atmospheric air at 800 degrees C alter that it ground further, and the powder of the perovskite moid multiple oxide (LaO.8Ce0.2) 
(Co0.4Fe0.6) 03 was created. 

[001 3] In order to create a heat-resistant oxide Cerium oxide powder of a commercial high specific surface area (2/g Ce02 specific 
surface area of 170m) 99.9% of purity and TREO(all rare earth oxides)1 1 1 .9g are prepared To this, 147.9g (contained 25.0% of the 
weight by Zr02 conversion in liquid density 1.51 and liquid) of oxy-zirconium-nitrate (Zr02 (N03)) water solutions, And 26.0g 
(contained 21 .7% of the weight by 20Y3 conversion in liquid density 1 .62 and liquid) of nitric-acid yttrium (Y(N03) 3) water solutions 
was added, and it dried in 10-hour atmospheric air at 1 10 degrees C, having agitated well and mixing. Then, baking was performed at 
600 degrees O in atmospheric air for 3 hours, and about 150g of O(Ce0.65Zr 0.30Y0.05)2 murtiple oxides was obtained. 
[001 4] In order to obtain slurry coat support they are 50 weight sections of the previous perovskite mold murtiple oxide (La0.8Ce0.2) 
(Co0.4Fe0.6) 03, 50 weight sections of the heat-resistant oxide (Ce0.652r 0.3QY0.05) 02, NZS[ by Nissan Chemical Industries, Ltd. ]- 
30B which is a zirconia sol (30.44 % of the weight of solid content) pH=10.62 is added to the pure-water 100 weight section so that it 
may become 5 weight sections by solid content conversion. The slurry which mixed for 12 hours and was obtained with the ball mill is 
slushed into the heat-resistant honeycomb support of the quality of cordierite. After blowing off and drying the slurry of the 
complementary section by airstream (it is 24 hours at 1 30 degrees C), the support which is calcinated among atmospheric air at 600 
degrees C for 3 hours and by which coating of a perovskite moid murtiple oxide and the heat-resistant oxide was carried out to 
homogeneity was obtained. 

[001 5] In order to make Pd support as noble metals, the palladium nitrate water-solution (with product of Tanaka Kikinzoku Kogyo. Inc.. 
it is 4.4 % of the weight by Pd metaO 56.8 weight section which earned out weighing capacity so that it might become the 2.5 weight 
sections by Pd conversion to a total of 1 00 weight sections of a perovskite mold multiple oxide and a heat-resistant oxide was melted 
in the aqua-fbrtis 1 00 weight section. pH of this solution was 0.2. After carrying out impregnation of the whole quantity of this solution 



to, the above-mentioned coating honeycomb support it dried at 130 degrees C for 24 hours, and calcinated at 600 degrees C in 
atmospheric air for 3 hours. 

[001 6] (Example 2) Like the example 1, it replaced with the zirconia sol as a metallic-oxide sol of a binder, however the content was 
made into 2 weight sections by solid content conversion using need RARU W-t(H)1 (10.1 % of the weight of solid content. pH=5.0) by 
Taki Chemical Co„ Ltd. which is a ceria soL 

[0017] (Example 3) the Taki Chemical Co., Ltd. make which is 1 weight section and a ceria sol in sofid content conversion like an 
example 1 about N2S[ by Nissan Chemical Industries. Ltd. HOB (30.44 % of the weight of sofid content P H=10.62) which is a zirconia 
sol as a metallic-oxide sol of a binder — need RARU W1 0-01 (1 0.1 % of the weight of solid content pH=5.0) was used so that it might 
become [ both ] 5 weight sections by solid content conversion. 

[001 8] (Example 4) Make it be the same as that of an example 1. However, it considered as 50 weight sections using commercial high 
specific-surface-area cerium oxide (Ce02. specific-surfece^area 170m2/g, 99.9% of purity. TREO) as a heat-resistant oxide, and it 
replaced with the zirconia as a metalBc-oxide sol of a binder, and the content was made into 10 weight sections by sofid content 
conversion using NZS[ by Nissan Chemical Industries. Ltd. ]-20 A3Y (10.77 % of the weight of solid content pH=4.12) which is a 
zirconia yttria soL 

[0019] ((a) The example of a comparison) The metallic-oxide sol of a binder was not used (ike the example 1. 
((b) The example of a comparison) The metallic-oxide sol of a binder was not used like the example 4. 

((c) The example of a comparison) the Nissan Chemical Industries, Ltd. make which is alumina sol as a metallic-oxide sol of a binder 
like an example 1 — AS-100 (10.23 % of the weight of sofid content pH=3.91) was used, and the content was made into 10 weight 
sections. 

[0020] The catalyst of an example and the example of a comparison is supplied to the electric furnace held in the atmosphenc-air 
ambient atmosphere at 800 degrees C. The test cooled for 20 minutes by the Ayr blow which held for 15 minutes, took out from the 
electric furnace, and was pressurized by 500,OOOPa After 500 cycle mmm*m> , Using the exhaust gas when operating an engine by 
A/F=14.6, the exhaust gas temperature is raised in a heat exchanger, and the test result which searched for the temperature (50% 
clarification temperature) to which NOx. CO, and THC in exhaust gas fell to 50% of initial concentration is shown in a table 1. The 
space velocity (SV) of the exhaust gas which passes the catalyst at this time was aajusted so that it might be set to about 100,000/hr. 



[0021] 
[A table 1] 
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[0022] The content of a sol expresses the sofid content equivalent weight section when making the total amount of a perovskite mold 
multiple oxide and a heat-resistant oxide into the 100 weight sections in a table 1. This result shows that catalytic activity is falling 
while in use, when the conventional alumina sol is used as a binder. When not using a sol as a binder, degradation of a catalyst 
progresses and clarification temperature is becoming high 50%. To it by this invention, degradation of the catalyst by thermal and 
mechanical stress can be eased by the effectiveness of the selected sol, and it can be equal now to the activity of long duration. 



[Translation done.] 



mB&smfr (j p) 02) & II 4# jfr & $ ca) (lD^ffiBifiia*^ 

^^^5-253484 

(43)&I8B «15*(1993)10J3 5B 



(SOlntO.' 




FI 




B 0 1 J 23/89 


A 8017-4G 






B 0 1 D 53/38 


10 4 A 9042-4D 






BO 1 J 37/02 


3 0 1 D 7821-4G 










1 


1331* *S* H*3iW«3(± 5 ID 




8SFM-86483 


(71)tbBEA 


000002967 












TJR 4TUSHZ./ 3fl So 




AaSJfjnBtHlpy 1 ^""0 1» l*J 






(72)#SB* 


St fft& 








«ajsat4as«Bff**uj4±3ooo»« 








y -f ~ v i*S3S£tt»s * - * ** > 














(72)»9I# 
































(74)RSA 




(so imnmi 









(57) [W)] 

mm mom. mmewcxzMt&m* 
mm 'va-fzijAvm.imm, msrnmm 

<tt*n6©S^/Jl/. XttZr. Ce. Y<£>5%©2 
■C6 0 0"C-C3l^ia!«&«WS. 



1 

iffi&D mix* 4 \mgm\Mbf&s%x 
bs bmmT*zmm<t®ifimi,tcMm 

*». j?*3s.77Jk te«J7vW, 4 7 HJ77;i/fci/ 
<tt*h6©«£7*. XBZr. Ce. Y©55©2 

[B*JS 3 ] £B,m.<mVil>®&tmifa IX* 4 

aSKMUtO .5-5 OSSSPT* 419^13 (CEK 
©ffl}f£&. • 

[&IB©i*l«B&8i9!] 

[000 1] 

irnktomfMi *m\t-mt&% (co> . # 

fbWR (THC) KtfllftSSS (NOx) omtWHC 

Sfe©T*&. 
[0002] 

*|ittKPt. Rh. Pdfc£*©a£)S«rffi8l,;fclt£ 

^n^*^i-s*s*w-rsa^e{batt. co. t 
mt bxmmtmmshx^i msaies 9 - 8 7 o 

4 8#fi«. #HB36 0-82 1 3 8*t£SR#JK) . C 
©^a^a^M hSSteSMt^ttCO. HC©iWbit*j 
BfttVCI,**:**. NOx©^bffe##**>s(£VC*5<>. 

(fcH¥l-168 343#&«. #H»2-9 0 94 

fc«>K. *<U7Zfi4m®&&mmttt>K.Ce 
O a . (CeZ rY) O,. SrZrO,&£©Sf8t£9 

mmtmt i,x&&nizcti>mt>tixm. 

[000 3] C*i6©S«I»3-yx5-f f-/N-*Aj§ 

»«ci-©B«ittfi<*KjH^sh-cffiffisns. *©ffl^ 

££B. -in:/**-* FlM£««#3»*XttS<E.tc* 
#-*5;l4jT©»^t,>BSB*US£U-C;*5 



!) £B»5-253484 

2 

»J - t£jftl,fcft. *©* 7 !> -fcfiftlc&ftU SJfiE 
[0004] 

[?&9j«sii?*i/j:5ii-sa!S] snimiwzmm 
n*w> & Lgtt . $ 6KS«i^aastt £*©8tswi6#j 

10 S£*©a^EllMBi(Pt-Pd-Rh)-C 
B. ll^*^T*7;V5t«*£^-*.M8ftt©|||| 
©t§^tl/C7*S*7*#fBt>&h-Ct>a. 

(ABO,) *©AtfO©#±»£H&EJ£l/«>-r 
<. «BB4>(cLnA10,fc£® (LnBCefcBK* 
±5i£R> Z&&bXimmif&T$it?>m&mc 

fiT-r?.©%i»i<^ffim«s©st^^bffi«!jit, 
wit* *>©■?**. 

[0005] 

[aa*)g»-rsfc*©#e] *^rtt^o^x*-f 
*. 4v v yT*/*tu<«-ene>©fi^y*. xbz 

r. Ce.. Y©5fc©2J«±fcSfrBfc*iMb!8)7** 
^9ll<!:l/r^-Ci}J»ttfi«:Kfi^Sn'Cl>5. IS£ 

ffl©7*©0IB;fc©<fc5&t>©-c*3. s?*3-r7A- 
30 iortimia:BS{t^i^iSStt©»B t !i tnzs- 

20AJ. TNZS-30AJ. TNZS-30BJ. 

yjwa-r • -f y h y r*/*& i,-cBt**.BBg{t^i 

*R3$&tt©S,&rNZS-2 0A3Yj . *!>r7* 

©0J£LTB#*{b$fcS£tt©Hi& r-- F5-^w 
- 1 5 - o l j . -f 9 h y 7»/*M& B£*<fe?M* 
a^tt©«n a d rswt-f -> h *fl§<,>*c£# 

ChP>©£RHfMr./;W©gJB#©£irSS::7' 
a7x* -f haa^8{b«JXttSKBJ»ttKlt«Ji©^ 
fi©10 0SSaMC^l/-C0.5~5 0SS8f. ±0» 
40 * O < B 1 - 1 OfiSSiTi. £JI»fb«J7*©SW 
3# 0 . 5 M3£l%M<Dtib&\3&afflt LX<D%l$k1fifr 

e.nr. som^j:o*<444^*>^«:<t:oftii 

[0006] m1XiJ4 ha»6Kfb«5B-fli«L n 
,-xAxMO, (LnttCe&E£<$±8£JS. ABC 
eXB7^*'J±«&B. MBMn. Fe, Co. N 
i. Cu. PdRtfRu*>e>&5«£&lg-C. ^-fh*) 
1 «XB 2 8WJL 0 < x < 1 ) Xm$hZ>mmx$> 
h. ^ISBPd. Pt. Ru. RhR^I ttPhUh 

so gfj:»)SBnfciffiXB2aa±©^ar*o. ^tcp 



3 

d tt{6SMS§££ N 0 x^kffitt^lSUbS fc©t 

[0007] ttftmi&mtcfcl* *!Mti£tttftft*fc 
*©t>©?*9. CeRtfZr. XttSfctCCefeitt© 

U<tt@8fcifeoTt>*li^ttK{b«J. XBCe*^ 
&*HIRttBfberC**. flWWB©«iO'CttCe 
0,. (CeZr)O a ©ft. (CeZrY)O,. (C 
eZrLa)0,. (Ce Z r Nd) 0,fc£\ HKsS 
(CeZrLn) 0, (L n tiC e £l& < *iJg£JS) 
■CgtoSftSffi^ftW»*U>. Sfc. CeO,«fc 
Qtt(CeZr) 0,©:£jt^Stctetf *iWbffit4*S 
&£$&*fcgft. SK (CeZrLn) 0,©^*^S 
Kfctf*^b^*i«&*J8*Kffift'n,>S©-C > .to 

[0008) *«w©a^*ffitt. -^a^^*^ yws. 

**n:/**.f h Sft^iMbU £ £KIS{b& */* t <m$ 
ttlOOftttfc Xti^n^xa-f hBMMMM. B 

mmtmmsmmtWJbtoMisfa i o osas 

K3* L-CteH^IS^-C 0.2-5.0 Sfig5S£gt?a£ 

•tf. !^&2 5 0~8 0 0*C©fiKr«fi«-*. cot 
*"©B£JS*i&8E©p H* 1 0 Ja D**C>7**> 'Jtti 

telgr§tt©?£i> «>©#&& ti*c £#*S|i»t«:J:r>-c 

[000 9] S3dS*«iS£7rt<«ytt£'*-SiI£. r 
h5T5>^5i>f Ay*n5-f FPd(NH,),Cl, 
F 77 5 >ri?i?b A*«»P d (NH.XCOH), 

fti*©SSlbK®«(cr> j e-T*^» i S:»Jni,-cp h 

>10«:&S<fc5KSS8lxtJB«,>£*. PdCl,. P 
tCl,. RuC l,-3H,Oft£*©£[b«9. Pd(N 
0,)j. Ru(NO,),. Rh(NO,),«t£©fiSK«. X 
(iPd(NO, )i (NHj),. P t (N O, ), (N H, ), &£'© 
F P i>7 5 £*©K1i*jg«tC7 >«i7*% 
mHHLXp H> 1 OKft*<J:5JCB3Sl/T/li,>S. 
[00 10]S£R*jgS4I8tt£-f*ia£. pH4« 

[b&*asT*£. fea«p©7cSR*i-a5»tm/. ma 



5) «fPB¥5-2 5348 4 

4 

^5Kfb«JiOT»»t5. S£is*JssE*Ktt£T* 
»§S©*?8&ft&ll5&tU-Ctt. PdCl,. PtC 
1„ RuCl,-3H,0ft£-©fc[b«!. PdCNO,),. 
RuCNO,),. Rh(NO,),fti'©«iltl, Pd(N 
O,), (NH,)i. .P t (N0,MNH,),ft £©i>- F a 

io [ooii] 

'/ju, -fe y rvOk <( •? F y r *J>v*> u < tt-en&©s 

XttZ r . Ce, Y© 55 2 meiht&tril 

tiltMSamtSi l/TMrcttftBSO** USfb 
ai«t9MKJttffl»t!i»i©atS«l!^*«:S«t>. tt 

20 {8©&<b*l8«U g*SB©ffifflec»Afc*«fc5tcfc 
*fcCtl6©^flie{b«S7;l't3*!^*-7X*>^L 

[0012] 

[fSfcWl 

iBJW4Hfttt«J»©i5KfMEl/fc. -*a:/x*.fF 

*>103.9g. fl»ty$A28.1 g. 
30 F 3 4 .9 g. HKft7 2 .7 g Uc*jg« 
0 .3 >; 9 h At. tfW^itS!i t/T©^»t F 'J >5A 

5 o smmttckmo .5 ? h;vi*ffist. * 

6 0ox:-c3«FiaASi'*>-ci8teJa. *©a. 8 

0 0-CT3«Fia^a*-Cj^4t7«Clr>, 36K«}»U-C 
^u-fT^ijA vmt&Wma. a..,Ce..,)(Co,., 
F e, .,)0,©©^*fffiSL.fc. 

[0013] f^&Kfb&fcmsrsfcatc. *k©s 
40 v&w&omt* y ■> (c e o, Jtsaa i 7 o 

m'/g. t6S9 9.99«/TREO (**iJBK[b 
«9> ) 111 .9g4fBSU cnK^+V^K^n 
-■>A(Z rO(NO,),)*«a (Satfil .5 1. 

«czro,gdsr2 5.osja%$*ti&) 147.9 

g. Rtfl8a-f?hy*A(Y(NO,) s )*8«<ffitbS 

1 .62. ««ftCY,0,»»T2 1. im&%tSih 

5) 2 6. 0g*J3Dit. «t<ta»u-cs^i,tt*«^i 1 
o-c-ci omttQv&ftitc. ^©a. ^a*r6 

0 0W3BSffl&fiE**T&<,\ CC Zr..,.Y.. 

50 „)O,a£lMH!}*fll5 0gfSfc. 



(4) 8Pl¥5-2 5348 4 

S 6 

[001 4] X5';-=i-hfitt£$*fci!>fc. $te©"* *W10-01 m%ftlOA£E%. pH=5.0) 

a A \W&gm\l& (L a, ., C e . ., )(C o . ., F *rl»04fcm? 5 SfiSSi ft 5 tc 4 (C&ffl l,fc. 

e,.OO,©5 0£S$4. K»«-BMb«!(C Zr [0018] (HflfflH) H&Wl iHSMcLT. fcfc 

. ... Y. .„,)0,©5 OSfiSBi. VA>?-7VbX*>l bBj»BiKfb*54 t,-Crfc]R©iStblll8»[bte ■> $A 

BSfl??l£85$£tt8NZS-3 0B <1##30 . (CeO„ JtSfflBl 7 Oi'/r tt&99.9%/ 

4 4£S%. pH= 1 0.6 2) £@#aftST5SS TREO) *JStvC5 omSSJiU *fc!S£#J©&JS 

ffi£ftS«fc5tC«*l OOfififfitClII*.. #-*5*-C Kft&7;l'£LTi>;lO-7fcft*-C5/A.=i-7 • 7 

1 2B$ffl8£UTfcfcX5 y-fca-S?, 5 ■{ l-S©B V 'J T7;V-C*4Hfi{t^IIS*IS^ttSNZ S - 2 0 

{fttt^^Aa^KSSEUii*. sfcS5©X7!)--*2£«a A3Y (@«»10.7 7ma%. pH=4.12>«rB 
-CRfctU*. f^(0!!*.tfl3O"C"C24l$IH!) Sttfc 10 t». ^©SWSfcSfca&a? 1 OSfiSPiLfc. 

ft. 6 0 0TTC^$3ll$lfl]^LT^B7X*-f h£ [0019) OfcRflJa) UteWliB^EtT. fcft: 

ft£^b©£»f!&tt»{bfe*HJ9-K=i--?' * >*3hfc LIS^©£l5»(b«r./*£ftffit,tc*>-3fc. 

fi<*«9fc. (it«Wb)ieStW4 4BStci / -C. fc^U^SI©^ 

[0 0 1 5] g£H£l/"CPd£SJ#i*£*fcaK. * )IS4b*j7A£{gBl/fcfrofc. 

o ^x* hsa^K<b«jROTs«8atKf tm<o^n i o dttsw c > mm i ts«K i/-c. ictc ng£s?©& 

0mS8Wc*JbTPdft£-C2 .5ftfi&4ft*.i:5K: JSK^^ibrr^st'/^-cftiHg^O^ 

4WLfcftK*95>9 <BB4>S^IiS1fc£& S^ttKA S - 1 0 0 (US* 1 0 .2 3 JUH%. p H 

tt©Rn D n r. P d#ES#4 .4SS90 5 6.8Sftffi* = 3.9 1)*&ffiU *©&*S* 1 OSfiSil/ 

ftffltl OOSfigBKigfrLfc. C©iB?$©pHli0 . fc. 

2-c*ofc. c©jg»©^fi*±i3©3-f'4 >{f/\- 20 [0020] *»ffitn«ffi©iiBi«r. *S3?a«-c8 

aAfflfcKsastffca. i3o-cr2 4i$i8!i£ftu oo*c«:«j#snfc«saF^aAu-ci5»Bi^t < 

^,ttrc6 0 0'CrC3^lffl«lfi6Ute. «Sj5s*»^ffll/"C5 0 0 .0 0 0 P atCfflESnfcxT 

[00 16] (HIb0!2) ^ftWltHSKUr. te« -^n--C2 Oaffl&iWS?;* h*5 0 OlM ?*ft 

HS£S!I©£Sft<b&7A«fc LrSWa-T'/iHCftA OilUcft. A/F = 1 4 .6ri>i?>4flF«S«fc 

■c-b yrvOt/r**£*{fc3M*SS^-- £*©#&#x *jh,». 8t£ftSK-c*©SMWfxaS 

-10-0 1 (S#$H0.1SS&. pH=5.0)£ *±J?3-I*-Ct,>*, »a^4>©NOx. CO. THC 

z<Dsm&mmmv2ms&bbic. oxtceFi/MUK (5 o%$<bas) 

[ooi7] (Htepj3) ntswiinatcor. fc« i-is**aiK:*T. c©4*©ttJS4a 

LIMMoftinMtlr/*£ b"C5>*=iir7*r** *r*8f»#x©aiB2SK (s V) ttttl 0 0 ,0 0 0 
BS{t?I^^ttKNZS-30B (H£»30. 30 /h r(Cfc*J:5K:agl,fc. 
44£S%. pH= 1 0.82) %H»»»S-ClSJt [002 1] 

8Si. * U T7^-C*5?*ft^*K#tU|i- F»- [ft 1 1 



(5) 



#B§¥5-253484 
8 







5 0%&fc&& CC) 


NOx 


CO 


THC 




SWaST/* 5 


324 


321 


350 




*UT % /* 2 


348 


364 


364 


mm 


i?;Vnr:Tl -feU7 5 


319 


320 


327 


mi* 


^3^7*-fyhU7 10 


349 


353 


366 






378 


421 


>500 


turn* 




>5 0 0 


411 


>500 




tjm*-*/* 10 


>500 


>500 


>500 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

( □ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



